Cisplatin compromises myocardial contractile function and mitochondrial ultrastructure: role of endoplasmic reticulum stress.
1. Cisplatin is a potent chemotherapeutic agent with broad-spectrum antineoplastic activity against various types of tumours. However, a major factor limiting treatment with cisplatin is its acute and cumulative cardiotoxicity. The aim of the present study was to explore the effect of cisplatin on myocardial contractile function and the possible underlying cellular mechanisms. 2. C57 mice were treated with cisplatin (10 mg/kg per day, i.v.) or vehicle (0.9% NaCl) for 1 week and myocardial function was assessed using the Langendorff and cardiomyocyte edge-detection systems. Transmission electron microscopy, mitochondrial membrane potential, indices of endoplasmic reticulum (ER) stress and caspase 3 activity were evaluated. 3. Cisplatin-treated mice developed myocardial contractile dysfunction, as evidenced by a reduction in left ventricular developed pressure (LVDP) and the first derivative of LVDP (+/-dP/dt). Cisplatin treatment significantly prolonged time to 90% relengthening, depressed peak shortening, maximal velocity of shortening/relengthening (+/-dL/dt) and augmented the frequency-elicited depression in peak shortening. The JC-1 fluorescent assay demonstrated that cispatin-induced cardiac dysfunction was associated with mitochondrial membrane depolarization. Transmission electron microscopy revealed that cisplatin induces ultrastructural abnormalities of the mitochondria. Following cisplatin treatment, cardiomyocytes show activation of the ER stress response, increased caspase 3 activity and increased terminal deoxyribonucleotidyl transferase-mediated dUTP-digoxigenin nick end-labelling (TUNEL) staining. 4. The data indicate that cisplatin is cardiotoxic and may lead to left ventricular dysfunction and depressed cardiomyocyte contraction associated with mitochondrial abnormalities, enhanced ER stress and apoptosis. This work should shed some light on the management of cisplatin-induced cardiac injury.